Metallic element determination by inductively coupled plasma mass spectrometry (ICP-MS)
Inductively coupled plasma mass spectrometry (ICP-MS, PerkinElmer -SCIEX ELAN DRCe ICP-MS, Norwalk, CT USA) was used to measure the metallic elements of biofilm samples and reactor feed water. The ICP-MS method was described in US EPA SW-846 Test Method 6020B. Before measuring metallic elements of biofilm samples, the biofilms were digested in nitric acid (5% v/v) for two hours. Then, Ca, Mg, and Na contents were analyzed for the digested biofilm solutions and reactor feed water samples.
Groundwater hardness calculation
In the groundwater used in this study, Ca 2+ and Mg 2+ are the two dominant cations composed the majority of water hardness. Therefore, the overall water hardness is calculated by summing up the contributions from Ca 2+ and Mg 2+ , as shown below:
Step 1 Step 3. Total hardness: 165+116=281 mg CaCO3/L. Company) . Before imaging, the biofilms were dried with a CO2 critical point dryer (Tousimis, MD) and were coated with gold-palladium. More details of biofilm preparation and ESEM imaging were described in our previous study. 
